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We claim: 

1. \ A microcellular communications system, comprising: 

a plurality of commonly located microcell base station units each 
connected K>y a fiber path to a plurality of corresponding antenna 
units, eachNsase station unit including: 

RF\transmitters and receivers, one for each channel assigned 
to the mi\rocell; 

combiner means for combining the RF signal output from the 
transmitters 

analog-6o-digital means for converting the combined signal 



to a digitized\stream samples; 

framing means for framing \the digitized stream; 

means for receiving the framed stream and for applying a 
corresponding laser signal to the\ fiber path for transmission to 
the corresponding /antenna unit; and 



optical receiver means for defecting the serial bit stream 
optically modulated on the fiber; 
wherein each antenna unit further includes: 

demultiplexer mejLi 1 y~ Iur^E^cB±ving~t^'e™~fTame d stream and extracting 
the digitized RF signal; 

digital-to-analog means foA receiving the digitized RF signal and 
reconstructing the analog RF signal; \ 

amplifier means for amplif ying^the reconstructed signal; 

antenna means for receiving the\amplif ied signal and broadcasting 



it into a microcell area; 

means for receiving an RF microcel^ traffic signal received at the 
antenna ; 

analog-to-digital converter for converting the received RF 
microcell traffic to a digitized data streamV 

framer means for framing the digitized sYream; and 

laser means for receiving the framed stream and applying a 
corresponding laser signal to the fiber path f or\transmission to the 
corresponding base station unit; 

wherein each base station unit further include 

demultiplexer means for receiving the framed microcell traffic 
stream from the antenna unit and extracting the digitized RF signal; 
and 
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drgital- to-analog converter receiving the digitized RF signal and 
reconstructing the analog RF signal, the RF signal being applied to the 
receivers . 

2 . T&e system according to claim 1 further including means for 

multiplexing at least one additional channel with the microcell traffic 
carried on said fiber. 



3 . The system according to claim 2 wherein some of the 

additional channels are for the provision of alternate services , 



4 . 




The system according to claim 3 wherein one of the 



additional channels \s a'personal communications network (PCN) channel 



\ 



5. The system According to claim 3 wherein one of the 

additional channels i/s paging service channel . 



6 . The system according to claim 2 wherein one of the 

additional channels/ is an a^arm channel\ 



7 . The sysuem according to claim! 2 wherein one of the 

additional channels is a voice\ channel to carry two-way point-to-point 



se station and antenna unit, 



voice grade communication between the ba 



8. A microcellular communications system for providing mobile 

telephone service l-o a microcell arvea ov^r a cable system, comprising: 

a microcell base station unit Connected by a fiber path to a head 
end unit located in a head end statiori of a cable television 
distribution system having a plurality\of optical nodes connected to 
the head end unit over respective fiberNpaths, the base station unit 
including: 

a plurality of RF transmitters and receivers, one for each channel 
assigned to the microcell, the plurality on channels making up a 
cellular band; 

combiner means for combining the RF signal output from the 
transmitters ; 

analog- to-digital converter means for converting the cellular band 
content of the combined signal to a digitized stream of samples; 
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first framing means for framing the digitized stream; and 
digitally modulated laser means for receiving the framed stream 
and\applying a corresponding laser signal to the fiber path for 
transmission to the head end unit; 
■he head end unit including: 
^multiplexer means for receiving the framed stream and extracting 
the digitized RF signal; 

digistal-to-analog converter means for receiving the digitized RF 
signal and\reconstructing an analog RF signal containing the cellular 
band; 

one or more filter means for separating the cellular band into a 
plurality of svjb-bands, each^sub-^and containing a sub-set of said 
plurality of channels; 

modulator me^ans f or/modulating x one of said sub-bands and applying 
the modulated outp\it to/ an optical transmitter producing a 
corresponding optical signal for application to one of said fiber paths 
connected to a optica^ node; 



optical receiver Vieans for receiving a modulated optical signal 
carrying a sub-band andViroducing a corresponding electrical signal for 
application to a demodulator for demodulating the sub-band to produce a 
corresponding analogj s^na^r-4^c^ i he sub-band; 

analog-to-digital converter means for receiving the RF signal from 
converting the RF signal to a digitized data 



means for framing the digitized stream; and 
ated laser means for riceiving the framed stream 



the demodulator and 
stream; 

second framing 

digitally modul 

and applying a corresponding laser Signal t<s> the fiber path for 
transmission to the corresponding bask station unit; 

wherein each base station unit further includes: 

demultiplexer means for receiving tlie framed microcell traffic 
stream from the antenna unit and extracting the digitized RF signal; 

digital-to-analog converter means f or ^receiving the digitized RF 
signal and reconstructing the analog RF signaS)., the RF signal being 
applied to the receivers; and 

an optical node unit located at the optical node of the cable 
television system, the optical node unit including 

optical receiver means for receiving the modulated sub-band on 
said one fiber path; 
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demodulator means for demodulating the modulated sub-band to 
produce an RF signal containing the sub-band; 

amplifier means for amplifying the RF signal for transmission from 
a m^Ln antenna; 

:ilter means for filtering out the sub-band from RF received at 
the main antenna; 

mooulator means for modulating the received sub-band; and 
opti\al transmitter means for applying a corresponding optical 
signal to th,e one fiber path. 

9. TheNsystem according to claim 8 wherein the modulator means 

and demodulator \ieans in saic^h^ad~enci\unit and optical node unit are 
amplitude modulated (AM) so/that the sub v -band is carried over the one 
fiber path in analogr format . 



10 . 



A microcellular communications \system for providing mobile 



telephone service to a microcell area overj a cable system and using 
digital modulation, comprising 



unit connected by a fiber path to a head 
v d station of a cable television 



a microcell base stat: 
end unit located in a head 

distribution system having a plurality of optical nodes connected to 
the head end unit over! respective fiber paths, the base station unit 
including : 1 

a plurality of RFH transmitters and receivers, one for each channel 
assigned to the microcell, the plurality of channels making up a 
cellular band; 

combiner means for combining the R*F signal output from a subset of 
the transmitters, said subset comprising >a sub-band; 

analog- to-digital converter means f oryconverting the cellular band 
content of the combined signal to a digitized stream of samples; 

framer means for framing the digitized sVream; and 

laser means for receiving the framed stream and applying a 
corresponding laser signal to the fiber path f or\£ransmission to the 
head end unit; 

the head end unit further including: 

demultiplexer means for receiving the framed stream and extracting 
the digitized RF signal corresponding to said subset of\ transmitters ; 
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ligital modulator means for receiving the digitized RF sub-band 
signaA and applying a modulated output to an optical transmitter 
producing a corresponding optical signal for application to one of said 
fiber paVhs connected to a optical node; 

optical receiver means for receiving a modulated optical signal 
carrying A digitized RF signal corresponding to said sub-band and 
producing av corresponding electrical signal for application to a 
digital demodulator , the digital demodulator producing a digital data 
stream corresponding to the sub-band; 

framing mfeans for framing^-the digitized stream; and 
laser meank for receiving the\ framed stream and applying a 
corresponding las\r signal to the fiber path for transmission to the 
base station unit; 

wherein each b^e' station unit \further includes 
demultiplexer 
stream from the ant 



/ 



:enna 



/ 

digital -to- analog 



ns for receiving the framed microcell traffic 
unit and extracting the digitized RF signal; 



T 



inverter means for receiving the digitized RF 
signal and reconstricting\the analog signal, the RF signal being 
applied to the rece^versT^ 

an optical node unit lopated at the optical node of the cable 



the optical node unit including: 

receiver means for receiving the modulated sub-band 



television system, 

optical 
on said one fiber path; 

digital demodulator me^ns for demodulating the modulated 
sub-band to produce a digitaAsignal containing the digitized sub- 
band ; 

digital-to-analog converter\means for converting the digital 
signal to a corresponding RF signal 

amplifier means for amplifying\the RF signal for 
transmission from a main antenna; 

filter means for filtering out th\ sub -band from RF received 
at the main antenna; 

analog-to-digital converter means fo\ converting the analog 
RF signal to a corresponding digital signal^ 

digital modulator means for modulating ^he digital signal; 

and 

optical transmitter means for applying a corresponding laser 
signal to the one fiber path. \ 
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11. v A microcellular communications system utilizing the switched 

telephone network for transmission of the RF signal, comprising: 

a plurality of commonly located microcell base station units and a 
plurality \f associated antenna unit, each base station units 
including : 

RF\ transmitters and receivers, one for each channel assigned 
to the mrcrocell; 

combiner means for combining the RF signal output from a 
subset of the transmitters ; 

analog\:o-digital converter means for converting the 
combined signal to a digitized "stream of samples; 

framer mekns to? framing the digitized stream to a signal 
format compatible with the switched telephone network; and 

interface mefens for interfacing the framed signal with the 
switched telephone Vetwork and addressing it to a remote antenna 
unit; I 

wherein each aiy^nnaJ^niE—i ncludes : 

interface/ means fW interfacing to the switched telephone 
network to receive the aigitized stream; 

demultiplexer means\for receiving the framed stream and 
extracting the digitized R& signal; 

digital-tto-analog converter means for receiving the 
digitized RF signal and re coirs true ting the analog RF signal; 

power amplifier means f or^amplif ying the reconstructed 
signal ; 

antenna means for receiving Yhe amplified signal and 
broadcasting it into a microcell area; 

analog-to-digital converter mealns for receiving an RF 
microcell traffic signal received at the antenna; 

analog-to-digital converter means ^for converting- the 
received RF microcell traffic to a digitized data stream; and 

framer means for framing the digitized stream to a signal 
format compatible with the switched telephone network; 
the interface means further for receiving the\ digitized stream and 
transmitting it over the switched network to the corresponding base 
station unit; 

wherein each base station unit further includes: 
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demultiplexer means for receiving the framed microcell 
iffic stream from the antenna unit and extracting the digitized 
RF\ signal ; and 

digital-to-analog converter means for receiving the 
digitized RF signal and reconstructing the analog RF signal, the 
RF signal being applied to the receivers. 

12. A microcellular communications system, comprising: 

a plurality of commonly located microcell base station units each 

connected by a fiber path to a corresponding antenna unit, each base 

station unit including: — 

synthesiser means/for receiving a phone signal from a mobile 
telecommunications switching office and converting it to a 
digitized stream\of/samples which Vhen applied to a digital-to- 
analog converter rsn an antenna unit\ provides a corresponding RF 
signal ; 

framer means fc^r framing- the digitized stream; and 

digitally modulated laser means! for receiving the framed 
stream and aDPlvang^^ee^esi iondinq lla ser signal to the fiber path 
for transmission to the \orresponding antenna unit; 
each antenna unit f urther\including : 

demultiplexer means for receiving the framed stream and 
extracting the! digitized stream of samples; 

digital-to-analog converter means for receiving the 
digitized RF signal and reconstructing the analog RF signal; 

power amplifier means for amplifying the reconstructed 
signal ; 

antenna means for receiving tfte amplified signal and 
broadcasting it into a microcell aresy 

analog-to-digital converter means for receiving an RF 
microcell traffic signal received at the antenna; 

analog- to-digital converter means for converting the 
received RF microcell traffic to a digitized data stream; 

framer means for framing the digitized^stream; and 

digitally modulated laser means for receiving the framed 
stream and applying a corresponding laser signal to the fiber path 
for transmission to the corresponding base station unit; 
wherein each base station unit further includes: 
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demultiplexer means for receiving the framed microcell 
traffic stream from the antenna unit and extracting the digitized 
SRF signal; 

ihe synthesizer means further including means for converting the 
extracted digitized RF signal to a form that can be transmitted to the 
MTSO. 



13 . «y method of staged deployment of a digital microcellular 

communication^ system, comprising the steps of: 

(a) deploying a plural ity^jDicommonly located analog microcell 
base station units, each connected by a fiber path to a corresponding 
remote antenna unit, each/analog bas^ station unit including: RF 
transmitters and receivers, one for ea^ch channel assigned to the 
microcell; a combiner Lo combine the RF signal output from the 
transmitters; a broadband analog- to-digital converter for converting 
the combined signal t©\a digitized stream of samples; a framing circuit 
for framing the digit4z^d stream; a digitally modulated laser receiving 
the framed stream an d applying a corresp onding laser signal to the 
fiber path for transmissiorTto the corresponding antenna unit; 

(b) deploying a plurality of remote antenna units, each antenna 
unit including: a demultiplexer for receiving the framed stream and 
extracting the digitized RF siVnal; a digital-to-analog converter 
receiving the digitized RF signal and reconstructing the analog RF 
signal; a power amplifier for amplifying the reconstructed signal; an 
antenna receiving the amplified sYgnal and broadcasting it into a 
microcell area; an analog- to-digifcal converter for receiving an RF 
microcell traffic signal received a\ the antenna; an analog- to-digital 
converter for converting the received. RF microcell traffic to a 
digitized data stream; a framing circuit for framing } the digitized 
stream; a digitally modulated laser receiving the framed stream and 
applying a corresponding laser signal toy the fiber path for 
transmission to the corresponding base station unit; 

the base station unit further including: a demultiplexer 
for receiving the framed microcell traffic Stream from the antenna unit 
and extracting the digitized RF signal; a digital -to-analog converter 
receiving the digitized RF signal and reconstructing the analog RF 
signal, the RF signal being applied to the receivers; and 
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(c) replacing the plurality of analog microcell base stations with 
a plurality of all digital base stations, each of said all digital base 
stations comprising: a synthesizer means for receiving a phone signal 
from a mobile telecommunications switching office and converting it to 
a digitised stream of samples which when applied to a digital-to-analog 
converter \in an antenna unit, provides a corresponding RF signal; a 
framing circuit for framing the digitized stream; a digitally 
modulated laser receiving the framed stream and applying a 
corresponding laser signal to the fiber path for transmission to the 
corresponding^ antenna unit. 

14. A miWocellular comm^ications\system, comprising: 

a plurality^ of commonly' located microcell base station units each 
connected by a fi\er path/^o a corresponding antenna unit, each base 
station unit including: j 

RF transmitters and receivers, one\ for each channel assigned 
to the microcel. 

combiner me^ns for combining the RF\ signal output from the 
transmitters ; 

analog-tOjdig\tal converter means fcir converting the 
combined signal to digitized stream of samples; 

framer means foir framing the digitized stream; and 

digitally modulated laser means for receiving the framed 
stream and applying a corresponding laser s\gnal to the fiber path 
for transmission to the Corresponding antenna unit; 
each antenna unit includir 

demultiplexer means f©r receiving the framed stream and 
extracting the digitized RF ^signal; 

digital-to-analog converter means for receiving the 
digitized RF signal and reconstructing the analog RF signal; 

power amplifier means for Amplifying the reconstructed 
signal ; 

primary antenna means for reviving the amplified signal and 
broadcasting it into a microcell are 

analog-to-digital converter meaVs for receiving a primary RF 
microcell traffic signal received at tihe primary antenna; 

analog-to-digital converter means\for converting the 
received RF microcell traffic to a f irs\ digitized data stream; 
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diversity antenna means for receiving a diversity RF traffic 
signal ; 

anklog- to-digital converter means for converting the received 
diversity^RF traffic signal to a second digitized data stream; 

framer means for framing the primary and diversity digitized 
data streams ; and 

digitally modulated laser means for receiving the framed 
stream and applying a corresponding laser signal to the fiber path 
for transmission to the corresponding base station unit; 
wherein each base station unit-- further includes: 



demultiplexer means >fcbr receiving the framed microcell 
traffic strekm from the/antenna unit arid extracting the digitized 
RF signal; \ f \ 

digital-t6>-anaiog converter means ^or receiving the primary 
digitized RF signal^ and reconstructing the primary analog RF 
signal, the strongest of the diversity or primary RF signal being 
applied to the refcVivers; and 

digital- to j4nalog converter means for receiving the 

diversity digitized ^F signal and reconstructing the diversity 

/ 

analog RF sigrraji-^ — 



15 , 



A cellular communications system having a cell with a 



plurality of assigned channels ,\ comprising : 

a cell base station unit connected by transmission means to a 
corresponding ant err ia unit havingNan antenna located for broadcast and 
reception of signals in an area associated withjthe cell, the base 
station unit including: 

a plurality of RF transmitters and receivers, one for each 
channel assigned to the cell ; 

combiner means for combining c£ie RF signal output from the 
transmitters ; 

analog- to- digital conversion meafes for converting the 
combined signal to a digitized stream o\f samples; 

framing means for framing the digitized stream; means 
for receiving the framed stream and for applying a corresponding 
digital signal to the transmission means foq: transmission to the 
corresponding antenna unit; and 
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receiver means for receiving a digital bit stream from the 
transmission means from the corresponding antenna unit; 
wherein\each antenna unit further includes: 

demultiplexer means for receiving the framed stream and 
extracting, the digitized RF signal; 

digital-to-analog means for receiving the digitized RF 
signal and reconstructing the analog RF signal; 

amplifier means for amplifying the reconstructed signal; 
means foAapplying the amplified signal to the antenna so 
that it is broadcast into an^afea^ssociated with the cell; 

means for resceiving^an RF signal received at the antenna; 
analog- to-digsitalyconverter f or \converting the received RF 
signal to a digitized /data stream; 

framer means fo& framing the digitized stream; and 
means for receiving the framed stream and applying it to the 



stre 
to fcl 



transmission means /for transmission to the base station unit; 
wherein each base /station\ unit further includes 



demu 1 1 ip 1 e xv l ~rrrgaTr 



r_eceiving the framed signal from the 



antenna unit and /extracting \the digitize©— RE_signal ; and 



digital- to-? analog converter receiving the digitized RF 
signal and reconstructing the analog RF signal, and means for 
applying the RF^ignal to the receivers. 

16. A cellular communications systsem including a cell, wherein a 

plurality of telephone signals are transmitted* and received between a 
base station and a corresponding plurality \f mobile units using RF 
transmission, comprising: 

a cell base station unit connected by transmission means to a 
corresponding antenna unit having an antenna located for broadcast and 
reception of signals in an area associated with \:he cell, the base 
station unit including: 

analog RF signal generation means for generating a plurality 

of RF signals on different channels carrying telephone signals to 

mobile units in the cell area, and for combining the RF signals to 

form a composite analog signal- 
analog- to-digital conversion means for converting the 

composite signal to a digitized stream of samples and applying the 
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samples to the transmission means for transmission to the 
corresponding antenna unit; 

wherein each antenna unit further includes: 

jital- to-analog means for receiving the digitized stream 
of samples from the base station unit, reconstructing the 
corresponding composite analog RF signal, and applying the 
amplified ^signal to the antenna so that it is broadcast into the 
area associate with the cell; 

analog -Yo-digital means for receiving an RF signal received 
at the antenna, convert ing/tfie~"recteived RF signal to a digitized 
stream of samples and applying the skmples to the transmission 

means for transmission^to the base station unit; and 

\ / \ 
wherein each base\ station unit further\ includes : 

digital-to-arWlog converter means\for receiving the 

digitized stream of\samples from the antenna unit, and 

reconstructing the analog RF signal. 



17. 



plurality of telepho' 



A cellular /communications system including a cell, wherein a 

are transmitted' and received between a 



Lgnal? 



nobile units using RF 



base station and a corresponding plurality of 
transmission, comprising : 

a cell base stajtion unit coimected by transmission means to a 
corresponding antenna unit having Vn antenna lpcated for broadcast and 
reception of signals in an area associated with the microcell, the base 
station unit including: 

means for receiving an analog telephone signal from a radio 
controller and for digitally synmesizing the generation of a 
plurality of RF signals on different channels for carrying the 
telephone signals to mobile units ih the microcell area, and for 
generating a digitized stream of samples corresponding to a 
digitized form of the plurality of synthesized RF signals, and 
applying the samples to the transmission means for transmission to 
the corresponding antenna unit; 
wherein each antenna unit further includes: 

digital-to-analog means for receiving the digitized stream 
of samples from the base station unit, reconstructing the 
corresponding composite analog RF signal, and applying the 




# 
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amplified signal to the antenna so that it is broadcast into the 
area associate with the cell; 

analog- to-digital means for receiving an RF signal received 
at the antenna, converting the received RF signal to a digitized 
stream of Wmples and applying the samples to the transmission 
means for transmission to the base station unit; and 
wherein eachNbase station unit further includes: 

converters means for receiving the digitized stream of 
samples from ths> antenna unit, digitally synthesizing a digital 
form of analog telephone signals represented in the samples, and 
generating corresponding tele^hdne^fcgnals , and supplying them to 
the telephone radio\controll'fer . 

A cellular communications system including a cell, wherein a 



plurality of telephone signals are transmitted \and received between a 
base station and a corresponding plurality of mobile units using RF 
transmission, comprising : 

a cell base statio n ynit con n ected b y transmission means to a 
corresponding antenna units havingXah antefm-a-^roclted for broadcast and 
reception of signals in an area associated with qhe cell, the base 
station unit including: 



means for receiving a plurality of telephone signals in 
digital form from an interface to, a mobile telephone switching 
office and for digitally synthesizing the generation of a 
plurality of RF signals on different channels for carrying the 
telephone signals t/o mobile units irAthe cell area, and for 
generating a digitized stream of samp\es corresponding to a 
digitized form of the plurality of synthesized RF signals, and 
applying the samples to the transmission^ means for transmission to 
the corresponding antenna unit; 
wherein each antenna unit further includesV 

digital-to-analog means for receiving \the digitized stream 
of samples from the base station unit, reconstructing the 
corresponding composite analog RF signal, and applying the 
amplified signal to the antenna so that it is\broadcast into the 
area associate with the cell; 

analog-to-digital means for receiving an ftp signal received 
at the antenna, converting the received RF signa\ to a digitized 
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streamNof samples and applying the samples to the transmission 
means far transmission to the base station unit; and 
wherein each base station unit further includes: 

diginal-to-analog converter means for receiving the 
digitized stream of samples from the antenna unit, digitally 
synthesizing, the analog telephone signals represented in the 
samples, and\applying the digital telephone signals to an 
interface to fs.he mobile telephone switching office. 



transmission means to a 



19. A cellulary communications system including a cell, wherein a 

plurality of telephonA signals are transmitted and received between a 
base station and a corriesponding^plLurali^y of mobile units in the cell 
using RF transmission, cWipris^.'ng : 

a cell base station Vn^t connected b} 
plurality of antenna unitsXeach having an antenna located for broadcast 
and reception of signals in\a zone associated with the antenna unit, 
the zones all located in tihe\cell, the base \station unit including: 

digitizing means fo x: receiving a plurality of telephone signals 
from a mobile telephone switching office and If or digitally synthesizing 



the generation of a plurality ofyRF signals on different channels for 
carrying the telephone signals toy mobile units in the cell, and for 



generating a plurality o:: digitizes! streams of samples corresponding to 
the synthesized RF signals, one of \aid digitized streams being 



lgitis 
itizlr 



generated for each antenAa unit, said digitizing means including means 
responsive to a first control signal for controlling each channel in 
each stream of samples so that the chanhels represented in each stream 
can be controlled, and applying the samples of each stream to the 
transmission means for transmission to the corresponding antenna units; 



wherein each antenna unit further includes: 

digital-to-analog means for receiving tne digitized stream of 
samples from the base station unit, reconstructing a corresponding 
analog RF signal, and the signal to the antennaxso that it is broadcast 
into the area associate with the cell; 

analog-to-digital means for receiving ah RF signal received 
at the antenna, converting the received RF signal to a digitized stream 
of samples and applying the samples to the transmission means for 
transmission to the base station unit; and 
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wherein ^ach base station unit further includes: 

converter means for receiving the respective digitized 
streams of samples from the antenna units, digitally synthesizing the 
analog telephone Vlgnals represented in the samples, and generating 
corresponding telephone signals for delivery to the mobile telephone 
switching office, sa.id converter means including means responsive to a 
second control signal to select at least one of said channels from one 
of said streams of samples from the antenna units and using the at 
least one channels to synthesize the digital form of the analog 
telephone signal carried on that channel, so that the zone from which a 
channel is obtained can be selected-;— 

controller meahs f or/^nonitorirrg the digitized samples 
received from each antennA un-it , digitally\analyzing the energy level 
of each channel in each stream, and generating said first and second 
control signals to said digitizing means and\ said converter means so 
that the channels broadcast \n each zone and\the channels in each zone 
obtained to generate the/ received telephone signals can be controlled 
according to the energy/level of signals received at the antenna units. 



20. A system according to\claim 19 further wherein said control 

means includes fade control means\for monitoring the fading of an RF 



signal received in a z 
to switch the zone from which the 
diversity function is obtained. 



one and for generating the second control signal 
signal is obtained, whereby a 



21. A system according to clairft 20 further wherein said fade 

control means can achieve said monitoring and switching within 1 
second. 



22. A cellular communications system including a cell divided 

into a plurality of zones, wherein a plurality of telephone signals are 
transmitted and received between a base station and a corresponding 
plurality of mobile units in the zones usirig RF transmission, 
comprising : 

a cell base station unit connected by transmission means to a 
plurality of antenna units, at least one located in each zone, and each 
having an antenna located for broadcast and reception of signals in the 
associated zone, the base station unit including: 
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analog RF signal generation means for generating a plurality 
of RF signals on different channels for carrying telephone signals to 
mobile units in the\cell; 

first switch means responsive to a first control signal for 
switching and combining the RF signals to form a composite RF signal 
for each zone, the composite signal for each zone containing selected 
channels ; 

analog-to-di&ital conversion means for. converting the 
composite signal for each zone to a corresponding digitized stream of 
samples and applying the ^samples to the transmission means for 
transmission to each correspondin'g^ari^tenna unit; 



wherein each antenna ^nit^f urther\ includes : 

digital-to-analogVmeans for receiving the digitized stream 



of samples from the base stat 
composite analog RF signal,/ 



on unit, reconstructing a corresponding 
applying the amplified signal to the 



antenna so that it is broadcast\into the aVea associate with the cell; 

/ \ \ 

analog-to-digital meairs for receiving an RF signal received 



at the antenna, converting tfte rerei"veci"~RF"^signal to a digitized stream 
of samples and applying the samplesy to the transmission means for 
transmission to the base station unr 

wherein each base station unit turther 

digital-to-analog converters means 
digitized streams of samples from eachXantejjna 
an analog RF signal for each antenna unit ; 

second switching and combining means responsive to a second 
control signal for selectively combining \he RF signals from the 
antenna units to form a plurality of composite signals for application 
to the receivers, each of the composite signals comprising one or more 
of the RF signals from the antenna units; an 

control means for monitoring the digitized streams of 
samples from all of the antenna units and digitally analyzing the 
energy level of each channel in each zone, and\in response thereto 
generating the first and second control signals \t° selectively control 
the zones in which each channel is broadcast and\the zone from which 
each channel is received. 



includes : 
for receiving the 

unit, and reconstructing 



23. A system according to claim 22 further wherein said control 

means includes fade control means for monitoring the\ fading of an RF 
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signal received 



m 

in\a 



zone and for generating the second control signal 



to switch the zone from which the RF signal is obtained, whereby a 
diversity function is obtained. 

24. A system according to claim 23 further wherein said fade 

control means can achieve said monitoring and switching within 1 
second. 



25. A cellular communications system including a cell, wherein a 

plurality of telephone signals are transmitted and received between a 
base station and a corresponding plurality of mobile units using RF 
transmission, comprising : 

a cell base station unit ^connje.G&e4hy transmission means to a 
corresponding antenna unit having an antehna located for broadcast and 
reception of signals in an ar^a associated yith the cell, the base 
station unit including: ^ 

analog RF signal generation means\for generating a plurality 
of RF signals on different channels\carrying \telephone signals to 

Lng the RF signals to form 



mobile units in the cell^-area., — and— f^x—cj: 



a composite analog signal; 



analog-ito- digital conversion 



means for converting the composite signal to a digitized stream of 
samples; j 

digital filter means for filtering the composite signal and 
generating a plurality! of individual digitized streams each 
corresponding to at least one of the channels! and for applying the 
individual data streams of samples to the transmission means for 
transmission to the corresponding antenna unit; 

wherein each antenna unit further includes: 

digital-to-analog means for receiving the digitized stream 
of samples from the base station unit, reconstructing a corresponding 
analog RF signal, and applying the amplified signal to the antenna so 
that it is broadcast into the area associate witn the cell; 

analog-to-digital means for receiving an RF signal received 
at the antenna and converting the received RF signal to a digitized 
stream of samples; 

digital filter means for filtering the stream of samples 
derived from the received RF and generating a plurality of individual 
digitized streams of samples each corresponding to at\ least one of the 
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channels, and for applying the individual data streams to the 
transmission means \f or transmission to the base station unit; and 
wherein each base station unit further includes: 

digital- to-analog converter means for receiving the 
digitized streams of samples from the antenna unit, reconstructing 
analog RF signals corresponding to each stream, and applying the RF 
signals to the receivers 

26. A system according to claim 25 further wherein the 

transmission means comprises the switched telephone network. 



27. A cellular communications system including a cell, wherein a 

plurality of telephone signals/are transmitted and received between a 
base station and a corresponding plurality of mobile units using RF 
transmission, comprising: ^ 

a cell base station unit corrected by\ transmission means to a 
corresponding antenna unit having an antenna located for broadcast and 



Tea associated with the cell, the base 

ilephone signal from a radio 



reception of signals in 
station unit including: 

means for receiving an analog te'. 
controller and for digitally synthesizing the generation of a plurality 
of RF signals on different channels for\carrying the telephone signals 
to mobile units in the/cell area, and fon generating a plurality of 
digitized streams of samples each corresponding to at least one 
digitized form of one of the synthesized RK signals, and applying the 
streams of samples to the transmission meanq for transmission to the 
corresponding antenna unit; 

wherein each antenna unit further includes: 

digital-to-analog means for receiving the digitized stream 
of samples from the base station unit, reconstructing a corresponding 
analog RF signal, and applying the amplified signal to the antenna so 
that it is broadcast into the area associate with the cell; 

analog- to-digital means for receiving an RF signal received 
at the antenna, converting the received RF signal no a plurality of 
individual digitized streams of samples each corresponding to at least 
one channel, and applying the streams of samples to f^he transmission 
means for transmission to the base station unit; and 

wherein each base station unit further includes: 1 
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digital-ta-analog converter means for receiving the 
digitized streams of samples from the antenna unit, digitally 
synthesizing the telephone signals represented in the samples, 
reconstructing the analog telephone signals, and applying the telephone 
signals to the radio controller. 

28. A system according to claim 27 further wherein the 

transmission means comprises the switched telephone network. 



29 



A cellular commWicati^ons^sy^stem including a cell, wherein a 
plurality of telephone signals a-re transmitted and received between a 



base station and a corresponding plurality of mobile units in the cell 
using RF transmission, comp^i'^ing: 

a cell base station unit Connected by\ transmission means to a 
plurality of antenna units^ each\having an antenna located for broadcast 
and reception of signals ^nr^~~z5^ associated with the antenna unit, 
the zones all located in^the cell\ the base station unit including: 

digitizing means for receiving a plurality of telephone 
signals from a mobile telephone switching of::ice and for digitally 
synthesizing the generation of a plurality o:: RF signals on different 
channels for carrying the telephone signals to mobile units in the 
cell, and for generating^ a plurality of individual digitized streams of 
samples corresponding to the plurality\of synthesized RF signals, one 
of said digitized streams being generated for each channel to be 
transmitted to antenna unit so that substantially only those channels ■ 
to be transmitted in the zone are represented by the digitized streams 
of samples, said digitizing means including means responsive to a first 
control signal for controlling each channel so that the content of each 
channel transmitted to each antenna unit can be controlled, and 
applying the samples of each individual stream to the transmission 
means for transmission to the corresponding antenna units; 
wherein each antenna unit further includes: 

digital-to-analog means for receiving the digitized stream 
of samples from the base station unit, reconstructing the corresponding 
analog RF signals, and applying the RF signals to the antenna so that 
they are broadcast into the area associate with tne cell; 

- analog-to-digital means for receiving an RF signal received 
at the antenna, generating a plurality of individual digitized streams 
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of samples each one corresponding to a digitized form of at least one 
of the channels in the received RF signal so that substantially only 
those channels received in the zone are represented by the digitized 
streams of samples, and applying the samples to the transmission means 
for transmission to the base station unit; and 

wherein each base station unit further includes: 

converter means for receiving the respective digitized 
streams of samples from the antenna units, digitally synthesizing a 
digital form of the analog telephone-^srgsials represented in the 
samples, and generating corresponding telephone signals for delivery to 
the mobile telephone switching^of f ice , said converter means including 
means responsive to a second/ control signal to select at least one of 



s r aic 



said channels from one of skid streams of samples from the antenna 



lea^t ' ' ^ 



units and using the at le^st one cnannel to synthesize the digital form 
of the analog telephone signal carried on that channel, so that the 
zone from which a channel^ is used ^can—be.-se-l-ee-fcreGi ; and 

controller means for monitoring the digitized samples 
received from each antenna unit, digitally analyzing the energy level 
of each channel in each stream, and generating sa 
control signals to said digitizing me an s\ and said 
that the channels broadcast in each zone \and the channels in each zone 
used to generate the received telephone signals can be controlled 
according to the energy level of signals received at the antenna units. 



Ld first and second 
converter means so 



30. A system according to claim 29 further wherein said 
transmission means is a switched telephone natwork. 

31. A system according to claim 30 further wherein said control 
means includes fade control means for monitoring the fading of an RF 
signal received in a zone and for generating the\second control signal 
to switch the zone from which the RF signal is obtained, whereby a 
diversity function is obtained. 

32. A system according to claim 31 further wherein said fade 
control means can achieve said monitoring and switching within 1 
second . 
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33. A cellular communications system including a cell divided 

into a plurality of zones , \ wherein a plurality of telephone signals are 
transmitted and received between a base station and a corresponding 
plurality of mobile units i$j the zones using RF transmission, 
comprising : 

a cell base station unit connected by transmission means to a 
plurality of antenna units, an least one located in each zone, and each 
having an antenna located for broadcast and reception of signals in the 
associated zone, the base station unit including: 

analog RF signal generation means for generating a plurality 
of RF signals on different channels for carrying telephone signals to 
mobile units in the cell; 

first switch means responsive to Na first control signal for 
switching and combining th^ RF signals to form a composite RF signal 
for each zone, the composite signal \or each Vone containing selected 
channels; / - 



analog- to- digital conversion 



composite signal for e4ch zone to a 
samples ; 



cor 1 



means If or converting the 
responding digitized stream of 



digital filter rjeans for filtering Mie composite signal and 
generating a plurality of individual digitized streams each 
corresponding to at least one of the channels, and for applying the 
individual data stream^ of samples to the transmission means for 
transmission to the corresponding antenna unit; 

wherein each antenna unit further includes: 

digital-to-analog means for receiving the digitized stream 
of samples from the base station unit, reconstructing the corresponding 
composite analog RF signal, and applying the amplified signal to the 
antenna so that it is broadcast into the area associate with the 
microcell ; 

analog-to-digital means for receiving kn RF signal received 
at the antenna, and converting the received RF signal to a digitized 
stream of samples; 

digital filter means for filtering the stream of samples 
derived from the received RF and generating a plurality of individual 
digitized streams of samples each corresponding to an least one of the 
channels, and for applying the individual data streams to the 
transmission means for transmission to the base statio\i unit; 
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wherein each base station \unit further includes: 

digital-to-analog converter means for receiving the 
digitized streams of samples from each antenna unit, and reconstructing 
an analog RF signal for each antenna unit; 

second switching and combining means responsive to a second 
control signal for selectively combining the RF signals from the 
antenna units to form a plurality of composite signals for application 
to the receivers, each of the composite signals comprising one or more 
of the RF signals from the antenna uhits; and 

control means for monitoratog^trhedigitized streams of 
samples from all of the antenna uni'ts\and digitally analyzing the 
energy level of each channel in e'ach zbne, and in response thereto 
generating the first and second/control signals to selectively control 
the zones in which each channel is broadcast add the zone from which 
each channel is received. 



34 , 



A system according to claim 33 Yfurther wherein said control 



means includes fade control*- me a ns~"for monitoring Ithe fading of an RF 
signal received in a zone and for generating the second control signal 
to switch the zone from which the RF signal \is obtained, whereby a 
diversity function is obtained. 



35, 



control means can achieve 
second. 



A system according to claim 34 further 



jsaid monitoring and switching within 1 



wherein said fade 



36. A method of passive switching in a cellular phone system 

having a cell divided into a plurality of zones. e^ch sharing a common 
set of channels, comprising the steps of: 

(a) at a base station, generating for each zoVie a digitized 
representation of the RF signal for the set of channels so that the 
channels broadcast from each zone can be individually controlled, and 
transmitting the digitized representations to each z≠ 

(b) receiving the digitized representations in each zone and 
generating a corresponding RF signal by digital-to-an^log conversion, 
and broadcasting the RF signal in the zone; 
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(c) receiving RF signals in the zone for the set of channels, and 
converting the RF signals to\a corresponding digitized representation 
for transmission back to the base station; 

(d) at the base receiving the digitized representations from the 
zones and obtaining a corresponding RF signal for each zone; and 

(e) monitoring the digitized representation of the RF signals from 
each zone and based on the energy\level of each channel in each zone 

(i) selectively controlling the channels broadcast into the zones by 
controlling the generation of the digitized representations as 
performed in step (a) and (ii) s^lecVl^ely^choosing which zone to 
obtain a received channel fronyso that passive switching may be 
accomplished. 



37 . 



A method of passive switching in a cellular phone system 
having a cell divided into a plurality o^ zones\each sharing a common 
set of channels, comprisi'n. 



(a) 



i'ng— the— s-feeps— o.f . 
at a base stati'on, 



generating for eachlzone a digitized 



those channels in the 

in each zone and 
o- analog conversion, 



representation of the RE signal for the seV of channels so that the 
channels broadcast from /each zone can be individually controlled, and 
transmitting a digitized representation forVonly 
set to each zone; J \ 

(b) receiving the /digitized representations 
generating a corresponding RF signal by digit^L-tc 
and broadcasting the RF signal in the zone; 

(c) receiving RF signals in the zone for the set of channels, and 
converting the RF signals to a corresponding digitized representation 
for transmission back to the base station, only tViose channels in the 
channel set being transmitted back to the base station; 

(d) at the base receiving the digitized representations from the 
zones and obtaining a corresponding RF signal for e\ach zone; 

(e) monitoring the digitized representation of\ the RF signals from 
each zone and based on the energy level of each chanhel in each zone 

(i) selectively controlling the channels broadcast iAto the zones by 
controlling the generation of the digitized representations as 
performed in step (a) and (ii) selectively choosing which zone to 
obtain a received channel from so that passive switching may be 
accomplished. 
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38. A method according tpVc-laim 37 further including the step of 

transmitting the digitized reprg^BH-tiatlons between the zones and the 
base station over a switched jjtelepkcjne network. 



A method of transmitting cellular phone transmissions to a 
using set of channels, comprising the steps of: 

(a) at a base station, generating a digitized representation of 
the R^signals for each channel and transmitting the representation to 
a cell rvemote from the base station; 

(b) \eceiving the digitized representations at the cell and 
generating corresponding RF signal by digital-to-analog conversion, 
and broadcasting the RF signal in the cell; - 

(c) receiving RFLs-r§ffals TTrr-^he cell for the set of channels, and 
converting the RF sigrals to a corresponding digitized representation 
for transmission b^ck to the base station; and 

(d) at the ba^e receiving the^aigitized representations from the 
cell and obtaining ax: or responding RF signal for each channel. 



40 . 



A method of 




transmitting c£ril/ular phone transmissions to a 



cell using set of channels\ comprising the steps of: 

(a) at a base station, generating a jdigitized representation of 
the RF signals for' each channeJ\and transmitting substantially only the 
representations for each channel \.n the/set to a cell remote from the 
base station, whereby ihe bandwidtp^equired for transmission of the 
channels is limited over th^-fe^fequireckto transmit all channels in a 
cellular band; 

(b) receiving the digitized representations at the cell and 
generating a corresponding RF signal by digita^- to-analog conversion, 
and broadcasting the RF signal in the cell; 

(c) receiving RF signals in the cell for the W of channels, and 
converting the RF signals to a corresponding digitizecKrepresentation 
and transmitting substantially only the representations For each 
channel in the set to the base station, whereby the bandwidth^required 
for transmission of the channels is limited over that required Ko 



transmit all channels in a cellular band; and 

(d) at the base receiving the digitized representations from tl 
cell and obtaining a corresponding RF signal for each channel. 
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4U. A method according to claim 40 further including the step of 

transmitting the digitized representations between the cell and the 
baseV station over the switched telephone network. 



42. \ A method of transmitting cellular phone transmissions to a ■ 
cell usiiag set of channels, comprising the steps of: 

(a) Vt a base station, digitally synthesizing from a telephone 
signal received from a mobile telephone switching office a digitized 
representation of the RF signals for each channel and transmitting the 
representation^ to a cell remote from the base station so that no analog 
transmitters ar\^ requ^perd"; 

(b) receiving the digitized representations at the cell and 
generating a corresponding RF signal by digital- to-analog conversion, 



and broadcasting uijie 
(c) receiving 



(d) at the base 
cell and digitally obtai^in 
channel so that no analoq\ receivers a 



the set of channels, and 



*F signal in the cell; 
signals in the cell f 
converting the RF signals to a corresponding digitized representation 
for transmission back 



£ o the base st at ion ; and 

receiving the^^aigitized representations from the 
corresponding telephone signal for each 
equired. 




43. A method of transmitting cellular phtane transmissions to a 

cell using set of channels, comprising the steps\of: 

(a) at a base stjation, digitally synthesizing from a telephone 
signal received from a mobile telephone switching office a digitized 
representation of the RF signals ftor each channel and transmitting 
substantially only the rep resent a tions^for each channel in the set to a 
cell remote from the r>asje_ s-fe-a-t-rolfr^o^hat analog transmitters are not 
required and whereby the bandwidth required for transmission of the 
channels is limited over that required to\transmit all channels in a 
cellular band; 

(b) receiving the digitized representations at the cell. and 
generating a corresponding RF signal by digital^p-analog conversion, 
and broadcasting the RF signal in the cell; 

(c) receiving RF signals in the cell for the seb^of channels, and 



converting the RF signals to a corresponding digitized representation 
and transmitting substantially only the representations far each 
channel in the set to the base station, whereby the bandwidth required 
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f ^^transmission of the channels is limited over that required to 
transmrt^all channels in a cel lular band; and 



(d) at ^he^base receiv 
cell and digitally ob't-ajjiing 
channel so that analog recei 




44 , 



A method according to clai 



transmitting the digitized 



tized representations from the 
a corresponding telephone signal for each 
»t required. 



;her including the step of 



mtations between^ 



le cell and the 



base station over the switched telephone network. 



45 . 



>thod of passive switch± no--irRr--a-^c^Tnrr phone system 
plurality of macrocells including a first macrocell, each 
macrocell sharing a common set of channels, comprising the steps of: 

(a) providing a plurality of primary and secondary microcell 
antenna units; 

(b) dividing the first macrocell into a plurality of primary 
microcells, wherei\ the step^of^dividing includes placing the primary 
microcell antenna um^ts sc/'as to provide coverage over the first 
macrocell ; 

(c) providing a p^rality of secondary microcell antenna units; 

(d) placing the s^ecomlary microcell antenna units to provide 
macrocell coverage overlapping the primary microcells; 

(e) at a base stja^Tor^^ representation of a 
telephone signal received from^a mobile telephone switching office, 
selecting a microcell' from said\plurality of primary and secondary 
microcells and transmitting the digitized representation to the 
microcell antenna unjt of the seleh^ek microcell; 

(f) receiving, at the selectedVicrocell , the digitized 
representation, generating a corresponding RF signal by digital-to- 
analog conversion, and broadcasting the\^F signal in the selected 
microcell ; 

(g) receiving RF signals in each of t^e plurality of primary and 
secondary microcells for the set of channels), and converting the RF 
signals received to corresponding digitized RFy signal representations 
for transmission back to the base station; 

(h) at the base receiving the digitized RF ^ignal representations 
from the primary and secondary microcells; and 
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(i) monitoring the digitized RF signal representations from each 
of the primary and secondary microcells and based on the energy level 
of each channel in each zone : 

selectively controlling the channels broadcast into each of 
the primarv and secondary microcells by controlling the generation 
of the digitized representations as performed in step (e) ; and 
selectiyely choosing the microcell from the plurality of 
primary and secondary microcell in which a received channel is 
received so that passive switching may be accomplished. 



46 . 



The method^ccording hp claim 45 wherein the step of 



generating a digitized Nrepresentation of a telephone signal received 
from a mobile telephone ^switching office comprises digitally 



I, 



synthesizing a digitized VepresentaVion of RF signals to be transmitted 
for each channel from the \elephone ^signal received from the mobile 
telephone switching office 



47 . 




The method according to claim 45 wherein the step of 



generating a digitized representation lof a telephone signal received 
from a mobile telephone switchiflKj office comprises generating a 
digitized representation of RF signals generated for each channel, 



48. A metho^ of sectorizing \coverage over a particular cellular 

communications area, comprising the\steps of : 

providing a remote unit having a plurality of microcell antenna 
units, including a first and a second Vnicrocell antenna unit, wherein 
each microcell antenna unit comprises an antenna configured to cover a 
particular sector and a channel filter upit used to filter channels 
assigned to the particular sector; 

connecting the remote unit to a sect&rized base station unit, 
wherein the step of connecting comprises providing a unique sector 
frequency associated with each antenna unit Rector; 

connecting the sectorized base station ^nit to a mobile 
telecommunications switching office ; 

generating, at the sectorized base statiofi unit, a digitized 
representation of a telephone signal received frpm the mobile telephone 
switching office; 
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transmitting the digitized representation to the microcell antenna 
unit for a particular sector; 

receiving^ at the fi'rst microcell antenna unit, a first RF signal, 
digitizing the f\rst RF 'signal\and converting the digitized first RF 
signal to a first aector^f^qu^Gy-; 

receiving, at me/ second microcell antenna unit, a second RF 
signal, digitizing thexsecond RF signal and converting the digitized 
second RF signal to a /second sector frequency; and 

multiplexing the digi\ized first RF signal at the first sector 
frequency and the digitized second RF signal at the second sector 
frequency and transmitting the multiplexed signal to the sectorized 
base station . 
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